Introduction

S
ocial class is related to material circumstances and part of the ubiquitous social gradient in health can be explained by material deprivation. However, there is also much evidence that relative social position per se is an important predictor of health outcome. 1 Subjective social status (SSS), i.e. self-rated social position, visualized as a ladder, has been documented to be associated with self-rated health, mortality, cardiovascular disease, diabetes and depression. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Studies on SSS and health have been performed on representative general adult populations in the USA, 7 Hungary 8, 9 and Taiwan, 12, 14 but most of the studies have included only limited parts of the general population, such as older subjects, 12 women in general, 3, 11 pregnant women, 4 low-income earners, 15 Asian immigrants, 18 specific branches of the working population such as state employees 2, 13, 16 and adolescents. 5, 6, 10, 17 One study showed that SSS was more consistently and strongly related to health-related factors than more objective measures of socio-economic status (SES). 3 Another study showed that SSS can predict change in health status. 13 It is known that there are ethnic differences in how people rate themselves on the ladder and differences among countries in how people rate themselves in society. 4, 16 However, there are still only a few studies that explore the determinants of SSS in general, 2 and the relationship between SSS and more objective measures of SES in particular, 3, 4, 6, 11, 16 none of which are based on representative samples of the working population. The findings suggest that SSS is an inclusive measure reflecting a global ranking of standard SES as well as other aspects such as current and future prospects, 2, 13 but the influence of socio-cultural factors are not well understood. As far as we know, this is the first study on subjective status, measured by the ladder scale, in a representative working population in a Nordic country, which is regarded as relatively 'egalitarian' by international standards. A broad range of correlates including both general and specific health outcomes were assessed.
The aims of this study are to confirm the negative associations between SSS and prevalence of health problems earlier found in other countries in the Swedish working population, to investigate if SSS is related to health over and above more objective measures of SES and additionally to identify factors related to peoples' perception of their SSS.
Methods
Study population
The study is based on the Swedish Longitudinal Occupational Survey of Health (SLOSH) conducted in 2006. SLOSH is a follow-up of the 2003 Swedish Work Environment Survey (SWES). 19, 20 SWES is conducted biennially by Statistics Sweden (SCB) and had 9214 (64%) respondents in 2003, constituting an approximately representative sample of the Swedish working population, who were gainfully employed and aged 16-64 years. A detailed description of the selection procedure has been published elsewhere. 20 SLOSH was conducted by SCB on behalf of the National Institute for Psychosocial Medicine (IPM)/Stress Research Institute at Stockholm University. SLOSH consists of two extended self-completion questionnaires, one addressed to those in gainful employment at least 30% of full time and one to those out of the labour force. These data are also linked to registry data through individual social security numbers. The study has been approved by the Regional Research Ethics Board in Stockholm.
A total of 5985 individuals (65% of the SWES participants) responded to the 2006 follow-up, of which 5141 (2405 men and 2736 women) used the questionnaire for workers. Among these participants, 5023 (2358 men and 2665 women) responded to the SSS (ladder) question. Some characteristics of the study subjects are presented in Supplementary table S1. Compared to the SWES participants, those who also responded to SLOSH were slightly older, more often women and the proportion of people with high education, high income and high occupational grade was larger. More information about the SLOSH participants can be found in a descriptive report of SLOSH 2006. 19 
Socio-economic factors
The MacArthur ladder scale, comprising of 10 graphical rungs (Supplementary figure S1), was included in SLOSH 2006 to measure SSS. 3 Participants were asked to place themselves on the rung where they thought they stand relative to other people in the society.
Occupational 
Health in 2006
Perceived general health was assessed by a standard measure 23 and subjects responding 'neither good nor bad', 'quite bad' or 'very bad' were considered to have 'suboptimal' self-rated general health (Supplementary table S2) .
Sleep disturbances were measured by Disturbed Sleep Index (DSI) from the Karolinska Sleep Questionnaire (KSQ), 24 (Supplementary table S2). We set the cut-off value at a mean of 2.5 (scales 0-5), which classified 18.1% of the subjects as having disturbed sleep. 25 Musculoskeletal symptoms were assessed by questions from the Swedish Work Environment Survey 19 (Supplementary table S2) . We set the cut-off value at a mean of 0.20 for men and 0.33 for women (scales 0 and 1), which classified 25.2% of the respondents as having musculoskeletal symptoms.
Depressive symptoms were measured by a short version of the Symptoms Checklist SCL-90 corresponding to HAM-D6 (Supplementary table S2) . 26 Respondents with a mean composite score of 1.77 or above (Scales 0-4) were considered to have depressive symptoms. 27 Emotional exhaustion was measured by the emotional exhaustion subscale from Maslach Burnout Inventory general survey (MBI-GS) (Supplementary  table S2 ). Individuals were classified with symptoms of emotional exhaustion if they scored !75th percentile. 20, 28 General life satisfaction was assessed by a question derived from the Whitehall II study 2 (Supplementary table S2 ).
Statistical analyses
We calculated the prevalence of six health indicators according to SSS in five groups of paired rungs (1 + 2, 3 + 4, 5 + 6, 7 + 8 and 9 + 10) with direct age standardization. Tests of trends were performed with binary logistic regression using (unpaired) ladder rung as a continuous variable, adjusting for age group. Next, we examined the relationship between SSS and health by binary logistic regression with health indicators as dependent variables. Relative Index of Inequality (RII) 29 was used to compare the degree of inequality in prevalences. RII is interpreted as an odds ratio that expresses the risk of ill-health for those at the bottom of the ladder (SSS) compared with those at the top. 2 We fitted four models. As age was a strong confounding factor for health indicators, we entered age in 5-year bands before SSS. We also adjusted for general life satisfaction as a proxy for self-report response bias in the cross-sectional data. 2 In order to show the influence of general life satisfaction, we presented one model adjusting only for age (Model A in table 3) and one for age and general life satisfaction (Model B). Subsequently, the models were adjusted for more objective indicators of socio-economic status (occupational grade, education, income). Those analyses were performed separately for men and women.
Third, we performed multiple linear regression analyses with SSS as the dependent variable. The 22 predictors, including four dummy variables for labour market sector, were entered in the initial model, using the simultaneous method. Then, forward stepwise multiple linear regressions were applied in order to determine the minimal adequate set of variables for predicting SSS. Finally, we fitted a minimum model with predictors which had a coefficient higher than 0.10 in the last step of the stepwise model. Labour market sector for women was excluded from the minimum model although it showed a high coefficient while personal income was included for women although this variable showed a lower coefficient, in order to use the same predictors for both sexes. Those analyses were performed first with all participants and then, separately for men and women. The analyses were carried out using SPSS for Windows version 14.0.
Results
Most people rated their social position in the upper middle register of the Ladder, with the most commonly used rungs being 6 and 7 of the 10 available (Supplementary table S1 ). Low SSS compared with high was cross-sectionally related to higher prevalence of ill-health after age adjustment (table 1) .
SSS was cross-sectionally associated with RII for all the health indicators and for both men and women (table 2, Model A). Adjustment for general life satisfaction attenuated the RII for all health indicators and the significance disappeared for sleep disturbances in men and for depressive symptoms in both men and women. The RII was 10 and 9 are the highest subjective status ranks, 2 and 1 are the lowest ranks highest for musculoskeletal symptoms in men and perceived general health in women (Model B). After adjustment for conventional SES measures, SSS remained significant only for depressive symptoms in men and for general health, musculoskeletal symptom and emotional exhaustion symptoms in women. Adjustment for income increased the RII for depressive symptoms in men. This was caused by a nonlinear relationship between depressive symptoms and education (data not shown). In women, adjustment for occupational grade and education increased the RII for emotional exhaustion symptoms. This increase was also caused by nonlinear associations between occupational grade, education and emotional exhaustion symptoms (data not shown).
Almost all predictor variables were significantly related to SSS (Supplementary table S3 Table 3 shows the result of multiple regression analyses. The variables which were chosen for the minimum model were household financial situation, general life satisfaction, occupational grade, personal income, educational level, childhood financial difficulties and job control. All regression models fit quite well (adjusted R 2 about 40%) except for the minimum models. R 2 decreased as we removed variables. Household financial situation was the strongest predictor in the cohort as a whole and it was much stronger in women than in men. Personal income was strongest in men, while it was the weakest of the seven predictors in women. The other predictors seemed to work similarly in men and women.
Discussion
The results show a strong relationship between (low) ratings of SSS and (higher) prevalence of poor health.
General life satisfaction was adjusted for in the same way as in the Whitehall II study in order to adjust for reporting bias due to negative affect. 2 This may be an over-adjustment since it is not clear if negative affect really is a confounder, but there are no differences in tendency of RII when we remove general life satisfaction from the models (data not shown).
It was expected that adjustment for conventional SES would attenuate the associations between SSS and health, but some are attenuated and some amplified. This is likely to be caused by a nonlinear relationship between conventional SES and health measures (data not shown). For example, women with high education tend to have higher prevalence of depressive symptoms and emotional exhaustion symptoms than women with low education, which leads to higher RII after adjustments. The relationship between occupational grade and prevalence of emotional exhaustion is U-shaped in women (data not shown). Poor self-rated health is known to be strongly associated with SSS. 15, 17 After adjustment for all more objective indicators of SES, the RII for self-rated health was highest in women, while it was marginally significant in men. SSS seems to be more strongly associated with self-rated health in women than in men, but the mechanism behind this is unknown. Linear regressions show that only 35% of the variance in SSS was predicted through the conventional, more objective measures of SES in this study, while 48% was explained in the Whitehall II study. 2 In the British cohort, employment grade shows a stronger relationship with SSS (r = 0.60) than in the Swedish (r = 0.38). One of the reasons for these findings may be a difference in the way in which socio-economic status is perceived. Swedish people are thought to be less conscious about SES than British and the socio-economic inequalities are smaller in Sweden compared to the UK, as reflected in the Gini-coefficient (https://www.cia. gov/library/publications/the-world-factbook/). Another possible reason could be that the SLOSH population includes blue-collar workers, whereas the Whitehall II population comprises of mainly white-collar civil servants, who are clearly ranked by their official employment grade.
Household financial situation was the main predictor in Sweden, while employment grade had the highest predictive value in England. Household financial situation captures more than household income. People may consider material deprivation, feelings of financial insecurity, in addition to household income, when they rate household financial situation. These measures predicted SSS in a study comprising of both British and US respondents 16 and the combined measures had a high predictive value.
Women put more weight on household financial situation when ranking themselves, whereas personal income is the most important predictor in men. For women, the coefficient was very low for personal income (0.05) and very high for household financial situation (0.33). This result may be explained by the fact that women tend to earn less money than men, why their own income contributes less to the household income. This could also explain why the correlation between personal income and SSS was 0.48 in the British data while it is 0.30 in the Swedish-the proportion of men in the British cohort is higher.
Job control is as important a predictor for SSS in Sweden as occupational grade or education for both men and women. It is known that job control tends to be higher in higher occupational grades and there could also be a direct, possibly bi-directional, relationship between job control and SSS which should be explored in future longitudinal studies.
Alcohol was one of the main predictors of SSS in women. These findings are consistent with the past studies 30 and here, again, a reciprocal relationship can be assumed.
The main strength of the study is that it is based on an approximately representative sample of the working population in Sweden, which makes the results more generalizable than those from Whitehall II and GAZEL. It should be pointed out that the total non-participation rate is higher than the 65% reported above since the SWES, which served as the starting point for this study also had had non-participation. In comparison with SWES, there is an under-representation of subjects with low SES. It is possible that other factors may determine SSS among people with lower SES and the study included limited information about potentially relevant predictors in this group, e.g. standing in the peer group.
The cross-sectional nature of the analyses of the associations between SSS and health is not a limitation, as the aim was simply to establish that the gradient in health holds for SSS in Sweden. Studying causal relationships between SSS and health would require long time series of data as the relationship is most probably reciprocal, acting over long time spans. In the analyses of possible determinants of SSS, we used prospective data when available, but since work environment, health behaviours and care of dependents were only available in 2006, the analyses were partially cross-sectional. However, although reverse causality cannot be ruled out, it is more likely that factors like education cause SSS than vice versa. Regarding work environment and health behaviors, a reciprocal relationship as well as influences of third factors is likely to occur. Where possible, we have used register data, but the self-reported nature of many variables could cause common method bias. For instance, negative affect could be a confounder, why we adjusted for general life satisfaction, possibly resulting in over-adjustment. Standardized regression coefficients shown. Statistical significance (*P < 0.05, **P < 0.01, ***P < 0.001) Enter: simultaneous method (Full model), Minimum: set predictors which have coefficients higher than 0.10 in the stepwise model
There are discussions whether SSS is a better predictor of health than more objective measures of SES. 6, 13 First of all, SSS allows the individual to take into account aspects of his/her SES which cannot be captured by more accepted demographic objective measures, such as relative income compared to neighbours, members or the larger family or colleagues in the same occupation. These are still objective comparisons in the sense that it would be possible to measure them by objective means although this is usually not done. Some of these may reflect 'relative' social position rather than material status in an absolute sense. Second, there is more of a subjective component in SSS than in more accepted socio-economic measures. This means that previous experiences, future prospects and personality could play a more important role in SSS than in more accepted 'objective' social status measures. The latter part is the 'negative affectivity' part of the measure as discussed above. It is impossible in the present study to disentangle the relative contributions of these three parts. However, regardless of such considerations, SSS may be a powerful predictor of health in the Swedish working population as well as in other countries. This is shown despite Sweden's supposedly egalitarian social structures.
In conclusion, SSS is associated with prevalence of several health complaints in the Swedish working population over and above conventional SES, indicating that SSS is a valid measure of social inequality in health. The main predictors of SSS were household financial situation, general life satisfaction, occupational grade, personal income, education and job control. When ranking their SSS, men seem to consider their personal income as an important predictor, while women put more weight on household financial situation.
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